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Abstract Of W09641498 

A hsaring aid or audio communication system includes an earpiece (1 0) that can be hidden In the ear 
canal, and which communicates wirelessry with a remote processor unit, or RPU (1 6), that enhances 
audio signals and can be concealed under clothing. Sounds from the environnment are picked up by a 
microphone (1 2) In the earpiece and sent with other information over a two-way wireless fink (1 7) to 
the RPU (16). The wireless link (1 7) uses microwaves for component miniaturization. Furthermore, 
use of radar technology to implement the wireless link (1 7), with an RPU (16) Interrogator and 
earpiece (10) transponder, reduces earpiece size and power, as no microwave oscillator is needed in 
the earpiece (1 0). Optional secondary wireless link circuitry (1 9) can be used between the RPU (1 6) 
and a cellular telephone system or other sources of information. Electronic voice recognition and 
response can control system operation. 
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fit'CO^SW«ili9 6. 5 8 + 2 0 Clog *^-f ;VX Ji&Su 

GHz) 4fcli 9 2. 4 5 + 2 0 Clog (SESt, *n^c- MwxJ^& N GH 

r- ^" <7)&w&Mm&m<DMW*&mztitz\<*o 6 GHz-cosa^wiioa: 

Mfi 0. 9m (3ft) T-47dB> 3 m (9ft) T57dB, 9m (30 
f t) t6'7dB?44, 3 d B<vm?ki*m^&t)<Dl/2 Ojfl^K^U S!lO 

is-f-oaj* i^ju<fc H2od Bffi»/?tb* p^jvo##»iaioie-^o#^ i %o 

ffl^L^LT^fc^O-C, iffftgf^f^ (t^ftl*) T>x + «r 
«fflbfe*-^tt. 9m (3 0ft) ©EiT*f ?*lfc6GHz©ffliO. 9 
m (3 f t) oe»T**StLfe##©itjft» 1 %OtiJ+j IMLT^i^o 

*^€S»*-fllx.fe*T>'7 i ^<0»'&'tt— ittlc+2 8 dB) L^U 

•Cfi, tt3Wfc*Softffl#7>x*Wt3^tXft&*L*vv 0 #3&B-Cli, «rCR 

p u k *5 v> x . &i£igi&3S £ ffi«-r & o jc/JnM t > 7- ? s-ttffl & 

i-*££56 s -C^ 0<^W^So «1x.tfB9 fiR PUI*lK;m*&^|6] 
•C3lW.7Vft Sr S2S L fcft&lji £ t T is 19 , ^84^ tf* fLJSLto T 

>T + £ffl^T& «fc^ 0 7>ft 9 0 0 li (W#^9 6 6 ^l/cf^/^ 
€^o-fc?fDS P 9 4 8 0M«P»rj: 9 T) 9 0 2 J: oTM^ti 

\ T>-r + 960 fi (WaP'fll#9 6 4 Ltz D S P 9 4 8 OfNffjK «t o 

T) X^f7f9 6 2 i:J:oTIK#|if$tl, T>x+9 7 0tt («fl«HS# 9 6 
8 ^L^f-f ->*?;Wg-^7*n-t S P 9 4 SOMfPIc J: oT)-^>f 9 

0 4i:«t^TIR!i { lif?ilSo RF^-f7f 9 0 2 ,. 9 0 4 & <£ V 9 6 2 fifll 
xJf&fclOP I NrT-f *- KSrffi^TSitT^&o ^ofr&Tfi "^^->f 
<f«jjfex." LT&£ti& T^x+M^n-fe^fiD S P 9 4 8 t:i oTigjlft 
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ft) u v^^*A^*tt*^*W^^tt^7>r^Sr'ttffl-f *^*D S P 9 
z J: *J fc**fc«fcv>5 7 2 5*6 5 8 7 5MH zOl SM (I*, ifi-MJlVK 

mm m*(omwmm*it t *B ^mmx^mmn^mt^mxit 

5 M H z * 6 5 8 7 5 MH z <0 I SMWtlt 3 * - 1* W)I|tOJf«W 
S»KI±5 0mv • h**ttT*»t*Ltf*&*''*« #;&14ifctt#«>»#, 

,^[UljWj:0. 75mW (-1. 2 5dBm) "P*4. WH20d 
BU^ (10®) mxmBL<0\£-&m (5 OOmv/^-b*) *«tt&S*tTi5 
<K -toft*. tr-^ffi*H*»i7 5mW ( + 18 - 7 5dBm) i ft*o 

itf^wT : 6 g h z <d&®<v i sM«r*-c<o*ii«>«i^**w-r*»ai»i 
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g^jt- a^Oifev****)'* tb* If - A ^ £>*t.*l& i £ <t o TBfci- $ *L4 o 

frbtl. tfcTls¥mx-&m2flX^&£7%M&t)<V%.g.^-yte5 6 5 OM 
Hz&T<0^&-Ci&ftU itlliai<OISMf«J:H7 5MHzfi/»e £ 

^ DOT FAAt-^- 6 3 6 5. 1 A^^Mit 1 " ftfc^o ) 

> 

'/^fAttt, i^^^^»tlfCintjerrogator)i:i^jftLTV^ife±^S»*l^ 

nm&*sATJ*-ett, r pu 1 6 \i^<Dm<om^<Dm^> r+v** -i-** 
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§13) *^W*o RPU 1 6Wlf»»t#*^±RF'J 1 7Sr^LJt-f 
-^e-^ 1 0Oh9^#*//l 3^<^W»t iil^^-"'^ (L'/R) 

lft$*iTV»*o -f 1 0<5K?^#^1 3HRPU1 6««f7D 

r/^ntiiW^* (6 GHz) H«S<>, «H8»"b.^5?*^ 0 

Si-*ii:S:a»t"C^4o H2.<5>«lfe3& s IS5fe$itfc*»«-ett> <f-YVi*-^2 2 
«7>ftV^-W^n7>20tA ? K-fc.y h 2 1 KlfefiSt if *§f£ t Sr-ttffl 
W*£fet«S»ifci". ^fflsirefi, #RPU(i{fJilfRPUW 

R P U ffiJEWOifrB f± i i K?E« Lfc R P U i: >f -V tT- * fc ^ W OS 

AfiOWtfflKfi 1 0 3 0MHz^HtM«fflU jg^ffl^Ji 1 0 9 0M 
$H,'»»8ttlW8»tflIfctt5 7 6 OMH z *fcal#ffltli5 8 2 OMH z 
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> ifI(?)/MM*ffflT*|l,J:^ fc^MJSS&fe (I F) 

&mfc&m<n&) a 6 omh z ^j 0 sj *- ks<*>®*w:imh 

z(0f-^J|fPPM (^Jl^ttlMH) *JMJU 2. 6 MHz, 

3 d B<7>n5m&t 1 4MHz, 2 0 d B<D%ri&mK% &<7>Kft LT, «»SwOf 
thtfi ('f-Ytf h 9 yxXlTR FKfff*flMifc-*-*fc*) 5MHz©f 
-^itJK-eP PMOTL, ^<J0^, 09 3 K^TX o lz l 3MH z, 3 d BO 
ffit&ffik, 70MHz, 2 0 d BOf «*Bt!jr4, ±?BO J ll?J«« »ii Ofrif-Cfi 
#S-*J*«gfc L"C»ie>*lT*i»K .itLf,^1firJ«i|B*j»/|N-rftRFi^liI F7-f 

*B*»ffl'r«>fc>'-fX*J:O f T*tjBH"r**'fl:o¥liB1t*«Jfi5<4< ifcMfi* 
Sftfc^o ^E- KS<7)l*^ltli4MHz<7)f'-^M-eDPSK (3gKrifcTC£IH 
) U ^O*^ 8MHz, 6 d B<D^t$mt, 2 OMH z , 1 9 d B <D 

^mt\^i**), tiso'sttt 2 omh z^f-^an? (fltv»m*i^^ 

*<XfcJ:*je#*£»t*v» <£ ^ fc) DPSKfcjpJfliU -e<59*£:£, HI 3 K 
*tJ:o^40MHz, 6 dBoWHHS^ 100MHz, 19dB^Ittlii: 

'fttf-^W F7>^^>^IMl:, -R P U«50*J8»t$Mi 5 7 6 OM 
H z.T*KflO«SI«^;i'^*3ai#U, i*LttflJ*«A««SV»ifcKJ:*), 57 7 
0 

MHzH5 8 7 0MHz, 19 d B©fi-?-ff«(Bi:*i'il4S»f f if *L 

wttssEifc, ji^ia^st, iJj:o f +MJa««[*ffl^*i.i <>Br 

^^e-^^ h9>^^>^RFlHl^<7)mB&'fk?^7l:^<ha^ : -j&iftfc^ 
^t:-*<7> h 9>X^>-^RF(lI^<?5^R&<b$tL^#^^4iaiC^-ro 
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7fi-iIfflARRL^>K7'^" *#J!ft3*ifcv>) , £© <t ? * h 9 

^r'i-ft (0 4 tBlS^Kia^Lfc) J£-<£>V4 tSviVn; ■7>rt4 0 

-Cg; So i^W-Cti, 7>ft4 0li5 7 9 0MHz(OV4tl7>Tt?*r 
„ £*Ui5 7 6 OMH z-C**Pf^t^>«t"C^«f[Jkfc> 5 8 2 OMH z"C**)g' 

x * 4 0 <D ft S h f * - * ©tit § &<o®M Kt#fli4ft?tt 

vis v g ? ^lag&^tt^^-rao^JguT^So .(K»Hil*fc wc»* 

^^ilx^ h U • 9**7 h 'JOCAPCAD*fa^#I?iifcv>, ) * 
4g^-fl5-9->f Xtt— JttHIf$*«0. 2 5mm (0. 0H>f) * ^ s 0. 5 mm 
(0. 0 2^>f-) Jfcl?r2. 5mm (0. 1 -f t*J 0 BttWtt 

HI 5 0-Cbig«rMP»5 2 ^fc&v^ffiffli, >f -V X<D®&\±-Z<Oikik*kMK 

*®mm\m$Lx^&o (fix.ifHP5 o 8 2-2 2 0 7<d±i%) +h/< i ; 

t • ->3 7 ■ - K4 3 liWatiRL (1S£L-4>y*?yx) £^ 

xyj K4 3 ^enin? ti&HSE/^ y*SJE4 4 mroTtta^JH^Gifc' < 



(29) ftm&l 1-511301 

5^MK'^*^ 4fn.;^7^'y-f*-K (08x.tfHP HSMS- 
0 0 0 5) ^ffflLT* «t^ii:*#fBtT^<o R L ®E&^ 4 6 ^0T^ 
>f K4 3 nepiD?tt-5» V 1 T?omff{i^^WRl5 2 *£Bfc^"C, tCT-X 
KSWit (O^M W»tPPM R F^N*;W7,^'H?tL^ t, Ztl 

^<7)^V^(iy 3 7 h^r • ^4" 4" — K4 3 (:ioTtW?^ 5l§^T-f ^ 

^^Tmj±^-T > h V 2 F • £ LTlil^o 

V2 *C3S*1-*— JRW^^^^JiR PU^e>«)W»t5 1 (ODf^ttHPB 5 0 <7>§B# 

tfx-* • l/y^^ 8 2 0 KfEU S ti&tf y h&&&ti)t>K, tf T^igAIS? 8 1 

^tSETK 8 1 5 KS-^f AT»ffl?iiTw4i^J:^ *EI»<*MBMlBt£ 

ov^Tfi "TCAS giWiJ--^ • ^- K^xTWir NT I S AD 
A- 1 6 9 8 7 0 S:#I3*l^v> e ) J: oT&M* *l*o tT7**J««Sl8 1 0 

b^:lifiJ#«H (AGO ®g&£^fflLTfc «fcv* 0 DfithtWIW 5 0 <&£T« 
fc, R P U<*>B?i&»*S$li*3Eil<*> 5 7 6 OMH z <^M^^-* Sr^&Mfil 5 2 

fcfttio6 omhzM8 3 5<Dm±>tfmm#j y y v 1 KEpansju -e*t 

CioT^*-K4 3<i6 OMH z <7>iij£-C* - > * > 33 <fc * - > ;* 7 L> 

LX<7>mm*&tz-to 5^ft-/-f*-F4 3li5 7 0 0MH z<7)^53^#c 
ICH8 2 OMHzOW^MtRftO^UJbiSftJfeJft^^Jft-r^o 5 8 2 0 

$HiS8 K^SftTiS >9, £©0-^*6 OMH z3&^3|8 3 5 ©ffi^fiR F^P 
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o 5 Kmm^fi^wsKwm^s 3 0 KX-ox&ffimmztL&o orfcfc 

-*>ik&-r & - F-ftM£ffl^T, ^7*-* • W79 8 2 5 F«3^|em^tt^: 
DP SK<^)3 W Mtt'y h<7)fiSH)t>D-C+ 1 1 ?)tftTiiir2*t&o ) -f 

^e-^^^rT^M («ix.tf6 omhzW8 3 5 m^mtsmm) immm 
mmm'D&mgkffim® (asio s 4 5 \z£vxmw2*iz>zk 

v^ 0 AS I C 8 4 5 fi#)x_{;?E C T-tr ? 3V/noP5 7.6, • -/o 

V*„ Hl8-e(i^^^T^^^^S!l'f@^^n y?t UT^$tLTV>*#< 
W&tfj&BrT*- ^ • ^8 2 5 li A S I C 8 4 5 l*Jfc*ifc LT & <fc 

R|7'n-tr ^^^fi<7)Wfff-*3 e tTO^-/D-try^ : H 9 fc* LfcR P U 
&Sn<7)gl$n D n<£>^-f *L«r«ffl LTfeiK D S P 9 4 8 >a-5tttf)D 
S P 5 6 L 0 0 2M<^-f-— i-y "7 '• 7 s <f S>£ /HM-^n-fe * Kn-^tt^ 
DSP 5 6 2 0 0i©iR»-a6^ • £ £ l*£*f]?> 

»©J:^ft>ha»S*^>f ^n«5MW»9 0 8»K«fli"C*, DPSK<0 
ji«Pli«*a«5jl5i-*J:Crja#«ilKia»9 3 4F*J^a®5*14m (SAW) * 
tz\tif^7 (BAW) ^^Tfn-FtSCt^-C^o 1$*Lfcy 

,>r x»i4* »«r*»joaa»«ate-* «t tmm-®& 9 3 4 *> *) i~mm$i 
mc-aay wxoaaa^ftjg b jwx* (euxjfH poatf- 3 6 0 

7 

7) Lfci#"i>I3l£ (a*.***- 9 0 6 kU&mfcXJ 2 

2t<Dmi~) mmvx^x^ibK fcitasittH 9 ^iiaafcii#ss**t 

nTilgftRF^'f ?ft*4, W*tfc-*-*fc*, D S P 9 4 8^f)RF^^ 
X<r>74 yJ-fflWm%t&ibm9K7F2flXi$y), v?-\±±Xm&<D&*) KM. 
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XfAfi, S#J$*L£7>-r^ 9 0 0 , T>x^-^^.-f ?^9 0 2, 

W^ 9 0 6, ($lJ^#-^9 7 6 ^UDSP 9 4 8 J: *a&gHH + fc> H 

9^L^^fitfiS:^l£fi^-fey hSitrv»*) jgaJBSS^'f 7f 9 2 2, 

C, $#L^:It^tit^> 9 IF^t 9 3 0li, (2&gMPB* fcWftMi-^ 9 
7 2 £^LTD S P 9 4 8 K X o TH 9 L£#S t HR#<Z>4fc1BK -fe ? h $ 
9 10 mjjA7>) 7* 9 2 0 t £^LTiI^£ 5 7 6 OMH 

£^&T &o "-?-«>tt*fetfcD P S Kigali 6 OMHz^^M&fc, 1 0 0 
MH z©flf*(*fc**rU 4 )l>? 9 3 2 Z.<DmX~\± 5 0 ^-y#<7) 

il3£i&9 3 6 9 3 8 t ^<b£&D P S Kfi§9 3 4 Kj£S>*l&o ^<^5 

&RtkCtz*£y hi*D S P 9 4 8 CioTjUi^U/c*!:!^-? • I'f* 
? 9 4 0 ^IBH^ttSo 

»tfflfcffil;L»*5 7 6 0MH z *tt"C-»ift«Ct-ra 1 o<^JSmgtfi?J#£&fl§LTj3 

*k — >r w-7s*> y 9>xtf>yi*M&mKmz-if 5 8 2 omh *$(p<fr 

o #RPUt±RPU«fi&>t»*«3l«LTV»'*v»li^i»t»ftL-Cv flfeO^HMtSf 
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9 0 2, W*906, 0ttJ8Sfe^>f 7f 9 2 2, j3 «£ 

VffitAy* ^9 9 2 4 7 9 2 6^fce«?tLfc»^KjtJft?*i; 

^~?77 iiioifiitS*^t* i i * D S P 9 4 8fc*Wo-*-*o "■ 

7n 7 f" :o»#70 7 f tn^<Dmmmm<Dmmmmt l 

5 lo^XDy Hil?$»tMHB5 O^iiffiWi:, ttJfc-T* 

&£,t&<U ^Lfcfi#T?ffcft« RPUCiotf gi« 

w tr- * ^. h 7 ^ t©He**K 9 > ? *wtL-tz> £ t 

SWRPU7>ft»UUv>o R PU»Wtf?a s l o£l±*>^ 

7yri-m$iffimi&h?>xtfz'?'mz%\mKRPiJ<os p s 9 4 8 nsa«* 
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cOfl!l£#g?-r& i «t tioti^itlitJ iH^^o 5 6 0 o 

W5 7 6 0 MHz v ft, 3dBm(l. 3 5 mW) "C 

<7>#^H|{iig9 K^StlTiS^ dOl^-eji 5 7 6 0MH z<?)t9 0 8«HJi# 
*W 7f 9 1 0 £J:oT, l*i|»*l^JP£tg£T**3N&9 12 K&hti2>o Of 
W5 1 COP PM«lt W»tr f -^ • 9 4 2^^2It'-^ 

KX-iXXJ 1 4 % &<fcO^->*-7$*L£W»tMPg5 0 

<0W^^fig$tt^ o ^-Oig^C^RF^fi*^9 1 6S*U *>f ?*-9 18 
tiotf-^aV-? 9 0 6 K^hfl, %\\<D*4 ^9 0 2 ^Lti«?^L 
tzT>T±9 0 0^t^m$*LS o 0ftiHtMRB5 '0OM»i. fflJ-fte-^^ 
&a'«**LftV»o iI^WBl5 2<Offl, RPUDf#»t»tt*iR«!M*«5 5 0^y|J> 
> 4 J 'C^«SSS:*«5 7 6 0 M H Z , & X + 16. 8 3 Bm (4 8 m 

W) -e*^>^— c/)*^PR F/^;PX=Srj3l#i-^o £<7>/-OPXfi. 5 7 6 0MHz 
<0!&«§£9 0 8 ^>tti**< (MM-* 9 7 2 £4hLTD S P 9 4 8 KiotS«M' 
RBif ^13 9 fc^ LTfctegfc tei£Otf:SH-fcy hS*Lfc) ^/fyf 9 10, m#.X 
^'J ; ^ 9 2 0 , 7 4 ^^-LTDS P 9 4 8 J: oTji^WRI^^ 

^ 9 0 6 , £ J: tfT^T^Stf^-f 7f9 0 2 £0Tg#JS *l*:7 9 0 0 

*l*#B*M;*Dy Mi6 1 5 Ot^t^So ig^MPg5 2<OM, ^^\d-^\t 
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tZttltLtzfyy 5 3 \tm5 KL^StlTv>£ 0 fc. X o T it 5 0±J 

IWilliWttfflRe, 5 8 2 OMH z O^kEifcSu £ iCfjte- 3 7 d Bm (0 . 
0 0 2 mW) (^ffl*!/^JK?)f-^RF^JW!j^io'ri/^o M?yXtA ( 

K¥*?J 1 S£ tplWfttt/aiatfM * )\> ( 2 5 K H z W 

&o SKIT «rffil& ^^^<75^^>Hife^|-C{i^:Tc7>^^ ^ OM 

H z <D I FKU '/^?ilTl>4o -r*t>^> 3«fflW6'0MHz«f©ttt««l. 
Mli5 0ty#T^^ P PM*3 XZ/D P S Kr-*<D%LJj<D*J Z > ?\Z\*5 

oi-s®mm<vfe&'t) { m^bti2>o ^zjm&mfflin 600x5 o^y#=8 0 

v^^n#-e*S 0 lfift»t<p*t>^fflJfeSfc»* 6 0 MHz X9 6 = 5 7 6 OMHzt 
, jI$£<a+'C^Si&&»± 60MHzX97 = 5820MH z-C&& 0 <fc 

*^TO->^^Affl»lk*a[«*ffl«t«C^ftl (Mx.lf2 5KHzlilMHzr4 
0T&&) , *fcliJi&&«« 6 OMH zli 1MH z x 6 OtU) K 

«ppMf-? • '<^*&mmmx%}— & 2 0 0 -tj%i><r>\zv hmmpjxtk-f %> 
f3><*>fcfy hfflRS-ef±£<, M%)<r> 1 o o^yfJ?-em#?^So POiKLr, -r- 

* • kf^ Mt*«Sn3ffi "0" R F'tJl'^HUBMfflO 1 0 ot^t 

y MWRiTJifc < , m&(D i o o ^yff-ei£'gS*L& 0 l/r km*ti&M%B<D 
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r 

*K L/Rk*7K^I "0" X$>&m&li. fc<Dj -V K $ HX . 

im.\zmk.\*4W- xv>A s i c 8 4 sw-ctf^tL^o 7*-? • * 

L/R tf ? foUfcfcli'l 5 \£y"h • T YV*tfWt%, *(VT FUXmKM 
'±$L\£y htfMtiJK&mZtl&o JV\i-X<DA S I C 8 4 5 fiL/R i£y h & 

TT Kl'* • =r- K^JfcifcfcjJSj — »i'fl»*S*L4 J: 9 K> 15 feTy h • T KV>Ui 
a-*-- f?)i^feB j3«fctf "fJlt^an 8 9" t#l6LTV»4-, ^T^e? 
nifctf 1 TfcfcT Kl^fifi^Sft&^o • -trot fcli*^ 

;p l <7>**&§ liy^rA oifefc v>a> £ Tab 4 „ ^ > ^ ») £ 

LB*&S*tS»#tt, 1 9 6 9 #'6 J? 2 0 B K£ 4 *Lfcjt-1f»± 1 
tL, 1 9 6 9^6121 BK&S*lfc.a~»rii2*>T KV^t*U £r#T~ 3 
2, 508B (*^J89^) t:ioTWT^T*$So 1 5©7 • H: 

ioT3 2, 7 6 8 « t £4<7>-C. * tl£L9\>K.A±1t 

mZtl%\,* 2 5 8<7)T Kl/^ • 3- K£ % BS^SORPSfrS^^O "8(1" 

fflfc«#LT*s< it^-ciio Ktt, -ctt## 
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^xAfi 8 \£y h • T Kl^Sr^fflLT^&fi^ A,t*<7)3- K V*m&<fc «9 J: 
19 >?>f ^- h£&(7>K£&o (I»iBi3-K4 7, ilf 15. 2 14^£ 
T Kl^^^il^ S ft* T KU--;*. • n - K<7) l o d?>Si5-e 

T Kl"*of£K, *±#ey h^^o^M#?iLS 8 h<DmPT- ? • 
- )v < o ^t"- * fi, Ttt&<7> «fc 9 & 1 2 . 5 K H z wOTtfet > 
:/ 'J > 7 £ frtz^pmm 1 o<7><it£ W* 8fyF <7)JE# (JM/Hm) V -f 
^-e&^K -e<7)^^ RPUt^te-^t<7)H{:|ii OO^rnfy h/^ 

mw^pT- ?&jg.&±-fz>o mnmfoi o 1 604. s + ne^ y/®^-y 
mum^m (celp) &mfrb, t^nyn'nf^MCD) -fv—>? 

^^^f^^L^^^*^^Jo^«B«^^ffl^^?*t^ 1 0 0 + n 

iniz ct o t 4 - Kfgpji& > 3 - y& x iFfa - ^ -r & i t 

mx*&2> 0 (L.'R. 7tf^- is J:tfR. W. yt-7r-*f ^SffCf 
£#bb$*i£v> 0 ) 8 tf y h <Dl±i^Pr- * X*\i— &.K 1 1 Y<D%}—%m 
„ vOD7^ 8 7 5^8 tfy hOJEEMT^o ¥ /t* ■< V * )l> (A/D) 

us 8 o^^?tt, %<Dm$k&.ttzT>< - v y 7 KM \d- *i&m* 

m®-?Z>tzib\z®.mZ1nZ>A S I C 8 4 5 KA#$*L&o ^TA S I C 8 4 5 
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I C 8 4 5 iiW&VT-f • V*J*9 8 2 0^^f-^*|iHL, 
tk'-^ ^t'-* 8 5 5 KSSSeSfLfc 8 MEUt^ v^^/T^-o^ (d 
/A) 8 5 0 H4SMi-&o 12. 5KHz«M^iot, (A/ 

D 8 8 0 jSJtfD/A 8 5 0 ftigS *Lfc) 7>-f •x-'J7">>7 ($1 

■g-s&jh) ^^ffl^#ins<)*2 5 o h z (i-*fc*,4%) <^«aflf**#^-t 

oo, 6 KH zmffi<7>£T<7)^pffi$i8ilg i frZ&&Kfttk-r2>£ 

9<T>\£y Ymit^( ^^-7,<DAS I C 8 4 5 <DftffiUiS X ? foXMilX htlX , 

tztbK (AS I C 8 4 5<7>fflffl<DTX) -f te-^^hyVX^V^^RPU 
OWM&ttfl (SJ:^DSP 9 4 8) \zW%LWZ J £&ZttfX*£2> 0 <fc 3 

>^ . ^ y4r-^tt, AS I C 8 4 5 4 @%ROl?#»t4*&ttfltl h^a^ 

Lxmm^-^>^ -i, o, o. o" *> s £#s*l& fcg§$&£*i& 0 
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f 914 Itfflfrtl. —J57s4 -yf9 10, 9 1 8 x is J: 9 2 2 l±-£xm%K?F 
Ltz&Wkl±Ktt<DtiLW^m'm.Zti2> 0 ) It B?#lt WPH 5 0 <©»TI*K 1 0 0 
l-SlgHO*?* y ~?*W.-fZ> Z.h Ciot^ AS I C 8 4 5 KJ: oTffiJfPi? ft* 
% -Ve-^O h9 >Atfy?&l<D6 OMH zl&lgH 8 3 5 m<D 9 - > * >«PM 

M®5 3 ttD P S Kr-?mM (DP S K syncJUO'S O^V^O^T 
mtisZtL&o -T «J£*J:^*3UHil9 3 4A { RPUiS^nt^-e 

«ffis*t*<&#ii. fi^DP s K7 , -^*»iE»c7 !, 3- K-*-*^*e>»;as£Si9 

3 6JiDPSK s y n c M#^Ml£5e$ ftfc & ££^o DP SK s 

ma? - I- *ni- 0 {Jttwkft-vmitK* ? hmmimm u o n *m-t 0 ) se 

. y h<D^p-r- ? - 7 4 -A> Kj&*DP S K sync KRg, /tJWUfeB 

y h A/D^mtis 6 5 &m^x*r>yv yy-r&zttfx^, &&m®J i ) 

AS I C 8 5 4 K A# $ tlJiSif- * tiJE^jM-T* # < <Ol 

7*-* • tf-y hfrhm&ztizo <o&&<r>ffik<o\£ y hit, m 

&<D) ^mofcttiKm^htiZ. -ftk'-^OA S I C 8 4 5fiOiI(:J:c.t 

tt-#**t*'<y (^^*) ht^o ^'j-r-f • \£y hwmmmn 
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e-^W»^ASr*LTV»* 0 BWt 5 1 "C^IIS tia^T?)^ 33 J: TfWh 
f-Mfyh ^TRPU D S P 9 4 8-C£j&S*U ^o^i^5 3 -C§# 

fi> #W»t/ai»-9-->f ^ /HSfci 3 9 If* h t EUBbMsSIS ft* t>Wk£1% 
^Hh<0\£y b<Di *><V1 8 tfy h/i»t**7*-^esffl»-*flffl**t*fcv^«^ 

^ i 6 'if? K^-f-^ • -jvK^nit^^ -e^^ 

*££fcP*#»t/&#OR^Jfcafc& (W>yj^^St^l2. 5 K H. 

jfc£<f>££>-r*><7>-e&*o 

'RFSMgW:&<*>*!IHI : iiMfB«'T*^'S:«fi6*«fllL^*ISW^**«»i 
M^MUJn - K 47ilf 1 5. 2 49 KMfc<DmUT>rW)ftmK®$f2 ftTV>& 
o tfTifcLfc-J: ? V*xAj^£>2fcJ!t$ft* RFUiillWQ. 7 5 mW> 
-*tt"C7 5mW*jBiLTIi*?>-*v»o £:£fciKfl*iSflrLfc >* a >~C 

*L*ttJ^3»iffi*Ttt^-C**o tf~?rt s 4 8mWT^4RPU<Dlfai*li7 5 
mW£;MigKT[s]oT^*o 5 0 AoH^rK 4 . 5 V?> if - * if - ^®JE<7) 

jEKafcfcepjir*-** 5 omw*> s tfc&-r*?>T% R-puif^tsnaLfc^yy-y 

(fllx.tf 9 V) fi/£$£KA^§*£££ttiBLTJ3< 0 R P im^i<7>*§^<75 
I?if^<7)i^> ¥^J-C0. 045 'jfMfK Ha^l#^*o ttoTW^t/jg 
? A-Of^Sft^^Jl^iO. 7 5mWX0. 045'J$>=0. 03*7 

*tWR§<7>Mfi2 6 X 0. OOOH'JfXl. 3 5mW=0. 0 0 3 3 8^*) 
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, a&&MIH<*>MMtO'. 0 0 0 5 5 5'J#X4 8mW"0. 0 2 6 4 v^f * n ->* jl 

Jl/-e**o (£*UiO. 0 3-7-^ ?n^-;w^ff^|«5fc7i^&&o ) tfcoT 
\ SSOS^R PUM^ttJAli (0. 0 2 9 7 87^Dyi-*) / 
(0. 0 4 5«JU>) = 0. 7 4 4 5raWC*^ £*UiO. 7 5mW^M 
©Jt*ti^*>*o ANS I/I C 9 5. 1 - 1 9 9 1 6 

GH z<DR FWL$t^<DM*lft®m&tffiLmii 1 5MIW«Uf]!itVf^ - h 
)V^tz 19 4 mWT* <9 > i & «fc tm«^<*>»»l*tt»»t *#'3?*<2fe * o d i fcffi* 

1 mW«0l^^;U J: »9 ^^IHTlHloTV^o ( "te^jn. > ^x.rffl<7) 

r f >^^fti*s»<> «9 : mm<^^^m^^ t, o. 6^-^(2-7^ 

- 10 7 6 0MH z <&WM£»*fci3»t4 £ fc^MS£li*& 4 3 dBf.4 

^e-Xtf} b7 ^X^^^-C^-fg^tt^l^itft^ai^ l^JW*j& + 1 . 3 d Bm 
-4 3 d B=- 4 1 d BmX-$>2> 0 BSTffitt**** * h v9> & !&S6?>$ii£-Ct?i*& «J 

*£^:&KM-f &T>"r^9 0 0 fiD S P 9 4 8 <Dmm<OT^^ -i 7f 9 02 

fctjgUBOARR L»> K:/?*'' <DR&frm<VM*BM2frte^o V 
gf-gU^)\sZmt%^Z.bZm$kK-$-2>tz®^Z<D£ 1 4ft»ORPU7>ft 
S-#Hi-«>c:t^^-e2b«9, R PUj^ifcltSft&R.F^*^^*^ *fcT-* 

Lv^> 0 W^t'-^^> h ^^^JK^^-e^-g^it/c P PMA;U^O- 4 2 d Bm<7) 



(4D mm.^- ii-5ii3oi 

ttWtW^MU — 5 4 dBm<7)gIi)t*tt> PWtfflK 1 2 d 
SNR im^r/y^ XJt) ^'b^^l- h 7>^5K>^tiStl^-f K (|8 4«> 

ion odB^i«tsii, -r£fc^g<am;>7#-i§-mffi{i&3. 

>6 J T^-i>o R Ptm^rapg<7)MK+ i 6. 8 dB©*tiiM^JW • 
^-ejt«-r*<7)-^> h 9>*#>^Ki3lt&^j£#RFm# V^;Wi 5 8 2 0 
MHz «£-€"+ 1 6 . 8dBm— 4 3dB— 1 0 d B = - 3 6 dBmT$4 0 

* e- * CO h 9 > XsK ^ ^ <b R P U^co^co^O g gJ^M&g&ii Ji «^g^ 
^t<7>4§-£-£ , -T^to*>4 3 dBTifeio ^E-Oife^:, R P U-C$#? tLSil^r 
W?/H4-3 6. 2 d Bm- 4 3 d B = - 7 9 . 2 dBmti4 0 RPUt^Ui 
¥ffi**/h<^aI«rV'^^t4 P = K T B F -C$c £ *L4 -f A (7)1*7 XK J: o T 
&5e?*l> {BLPliW h %.$L<D mtS. klitf)l>y~?>fc&. (1. 3 8 E - 2 3 
yi-VK) x Tfi->^xA • y Xfijg (^i&-T^^*> 2 9 0 KT«05e) > 
B (H3*t>30E+6HzfcI5l) > £ F »*y -f X&<fi 

-C**o (BMfflfconTWL F. M. f-Ft-f W'^gf" va^- 
'J— 1 9 7 9^FJcoy-fX<7>g#KH8-r&f&# % "«ft&^> 

TF- 3 6 0 7 7?)J:-?&6 GH z -ecogjf^ffl HTUIg? tLTv^frMoffiy W X 
^D a 0 J4 1 <om^&^y -fXffi (F= 1 , U<li0dB) *f LTi/^o -e<Z>*S 
3^ '>XfA-y^fXliP=l. 2E - 1 3W> <bL<»4-9 9 dBmf*«9> 
il^<7)^2 0 dB^)SNR*^/;t,t. NRIiW^SNR J: 
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NRfi8 d b/i^a^L (1 2 dBfrb4 dBK) , £^<; >^WSN 

Rti 1 6 dB (2 0dB^MdBt:) /ittfi^-T^o 

t-ui&m^-mftefr&o &vfW/&&*r-< ? ^te6 1 5 oi-s®<vmm 

B#fr«!#S<fc^£#<7> 1 3 K#.£^L&^l$fWJ*n -y K£*iJfflT£ & 0 ^g-^ «7> 
il^RPU^^^. I? < k <b 6 d Blfi^li^f^ m<D 

^~^<DRP\j^h<r>m^f^^^mm^-^^M<DRp\ji)^h<o^m^k 

U-rj'*- K"C*>-4 8 dBm^'iV^ • l"«>Hi-Httfc, PPMI^^^{tii9 

i<7)«t9 fc. ift^M«^*«6 5 dB-C&&. 7. 3 * - (2 4 7-f H 
W±f£ftfcl§jftK&&RPU^<b?>+ 1 6. 8dBm (4 8mW) <r>rtfl>X Ji, 
*fcm^-f *- K-CSIfiS^*^^^ ' l"^W* 16. 8 d B 
m- 6 5 d B = -4 8. 2d Bmt^iW, — ftta-fov^ -r A t L 
-e<7>^*, 7. 3*- h/M2 4 7* - M &±*ftTttf£«raC«1B 

K\mfrm&M,it*®.mi-&z.kKX v)ms.mmiti*£^%^ 0 mfrm&mt* 

fUfflU 1. 2;*-MV(4. 3.y J - h) &±.mtltz2^<DmM<V&Wte, & 
ft^Hl^^^Ht 5 0 d B »), + 1 . 3dBm(l. 3 5 mW) - 5 
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0dB = -48. 7 dBm^S(Ot, litl.PPMfe.tTOP SK/^* 

; F#«!)ftJE<^«M!r^W*#fcJi*^*v» 0 lie, RlCSoT^l.ffi?i:^ttf 

K^Lfc<fc ? **«T?2b* £ 3 7A«6 1 **e> 6 7 75 ? 6ceiP<^M 

»wJBSr$*^oT^R^t&oTw4ija-e-<7>ttiS|f 6 0 5^*t B W<7)7t*?) 

- Y) <D7 A<D!kmi&.ffifrh 0 . 86>-h;P (2. 8 7 J - h ) $t*lT:£o 

. 2*-Y)V (4. m±SHtLT^^<75^e, -e<7)pr^^fii^-cti# 

JtfcA*ifcv><b<0O. i^i^ii-f Wilf4t6 1^67) JitfTifcLfcJ: 
9^(^D^W^n-7 h^ffltiio, #<«^ft («x.»f : f** f '5rv>«HHI 
7>o>7 hota^T) riWtfc-Cifc »K f 1: li@ 6 Lfci^^fi5*#-e 1 0 

f©t?li "L" ^ifc^T^Sti, a— ToCTIi "R" co^-C^^tt 

Tv>* 0 ' S 6 *±^ceip 6 0(DtE 0£) 5*«B*«^n-y h# 1 (#2) £#!lffl L. 4 
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m 6 7 <t>;£ (ft) Jp^flf a ^#3 (# 4 ) I, 6 1.0>ttW& 

HUn.y h# 5 U 6 2 0*WW^a7 h# 6 £*!)fflL, 6 

3 0>&n&&MX n y h # 7 SrfUffl L, 6 4 O^jWSffl* 0 ? h # 7 

y h# 9 Srfllffl U 6<Dft?l1)mmxvy h# 1 O-Srfllffl L> WXD7 

Mil fi£ft6 1 C0^t^6 2<7)&l$fr?&m2ti, «fH70yF#i2 
fi4^6 3^S?t4^6 4<Dfc^t"C*ffl$*L^ ifc* P*M*n* h # 1 3 it 

b#m i^tfttis * 11 v> t ^-e ^ & & *je«« * i^^e*i n jLta-r t 

i i-Cti-e^^p^^iji^-r&o R P U {iMB#Stf fcfi-^^'f&co 

, ,1^-g-fiR PUy-^ 7 0 i±"l>Mrt s 5 4 mm ( 2 . 1 3 -f ^ ^£#8 5 

. 6 mm (3. 3 7 4 & J: C«P S 1 0. 5 mm (0. 4H^f) CO^ 

-fX<7)P CMC I A (7N*- v t JUa > k'a - ^ • pi * - K • > ^ - 1 y a 
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(ttziti m&±<v rpu^ - KM*.'* -cjpj±-r a 1 1 k £ a.- j&* 
^Srfr? tztb<D—ft<r>±h^w\^tf* y 7 2 , feiCF/M^Sc^L*'^^ 

itfflARRL^^ K^y £#ra£ft*rv> 0 ^S&^-tfr- K^^^-T^H 

^ff-To 0Ux.tf> ABC*- 7 3^Lm "A" U "B" 

-i^-fV-l 1 _tK^ LFT + -74 *n-tb, 7*4 X7U-±<V 

■JC^ "B" "A" H^b-T^o ^r-^7 0i:ii#t^±i:iofoi 2 

LTt^fc^) ^***li»J&i-*S:^^-Sr«iLT^e), ALT^-7 5 fcff-f 

&5g*V>£ t*#|ELT^ < 0 A* (END 7 6 li^^^pt y-b-i/ 
S-a-t^^R PU KD S Sfc»#M«IU 1&5<0$& (H 

8<7>*- 7 7) y ■fe-V**j|->-4 7t:J6l£iBv», iil^>i5j:^ «J T 

• (ON/C) *3 Jc^mi!*? (OFF> i7<D^-78) ^fflWTRPU 
<7>m^^$U®i-^>o SI 9 ^^i-i 9 fc % ^ fn-7|i?)SD P56LO0 2li 
*f®!2&<7> J: ?&DSP948fi*-**-K946. f^^l/- 9 5 4 , 

fH^fc'-* 1 0\±mW<7>^v K<fc fc/hfi (/hMOR PU 

lekmm-) MUv» 0 flJx_f;r R PU*#5fe'Lfc»#OJ: ■? K> ^f^f-^ 
tRPUl 7 t<7)2^f&I7-r^V'^ • <J Vtifi— 5effl«&»f Lfc»#tiU *V tf ' 



(46) ftmW- 11-511301 

ioT«**»«in. rpu i 6 5»»e>*>i*#»taM'Vtf-;* i ociot-g 

HM*#3*L"*% «^«W^e-^«5AS I C 8 4 5rtK5jH6**tfc (i<^>^» 
-^HK^ioT^-Ogf^WSg^tLfc^Ji, AS I Cfi^jZ^OC I ClilSIf 

-r^r a. a >$-§i$&i-^o M&fl^i&tf^ a s i c 8 4 5 i: 

ioT8V? M±*fcA/D 8 8 0 £^ LfcW * n 7 * > 8 7 5 frh^m^tf 8 
■If? hJ£SSD/A 8 5 O^r^LT^ii-* 8 5 5 na?>*lfcli#U3)tff S*L, T 

Jt&U f<Dig*^D/A 8 5 0 fc*&tf.«, A S C I 8 4 5 te^tf&Oi&S 

ffl^T).. R PU DSP 9 4 8 i:iotM?ii^^ ? -fc- v^-f -V 7. 

T, ^L^RPUMtSCIt *f»4R PU^LTSj^ HI 19 oo, 
^e-*£^3ff &/i»tT*J:^o R p Ufrh<D* y*-i?ibUW-Aft-efflZ 
jLtuf, R PUtt&< Tl&a-rai i:^-e|Jo f -V fcf- * L*l§ 

A-iftt (fllxtf*-**- K9 6 4 Srfljffl LT) RPUMf*-K- 
yn^5A ^k'-* t<afi#a s i^&L*:CLt £7*^ ^l^- 9 5 

4l-p/TtDSP 9 4 8<7)/n^7A) £±|&fcjKj£i&U ^ * LT 
m£®*)%tfbRPU<Drj 9 5 4 £«l&-*-*Ltf «fcv> 0 ^gr<o-f -^e- 

->*-r A -Cli, ^tf-^S^if^yi/- 9 5 4 <D&mi) % 
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o J: •) &0!H'fi> RPU(OlS*7 •4f-78«:ffLT.RPU*^->*-7- 

«t ^ ^fM^#m&i^c i cmmm 3 &ffc*zktz-TK\*'i ^tr-^ov 

4 t uy * > l 2 yf»t &<7)-C\ ■i^M.-Ts 1 OrtfcBfcitLfc'v-f ^ n 
7 * yv^ybsgrfcrnM^o^J ? v y * > £ *) i>tfrMT?$>2> 0 (-ftk'-^^v 

l&jf L, *o:»#i6*3t«>^-f 9 n 7 * > t St® LTS^at: «t * J 4 
M^tL^o ) mLLtzJ^^-x&WjftZmffl-f&^y * 9 \*<t ^k'-^C I 
0**1*^9 * *fE«§ci&8 7 0F«3fcSE«3-:H, £ tUiflrifc t «fc 0 %mW:V>miL 
"Lfc«H6**fci"fci6HAS IC84 5^«toTTi7-fe^$tL^>o CI C<7)#B& 

'ftfclfijeStt* ^cO'Cfi'SrV^ #H&B#^7^ *IEf§tf£8 7 0 £ *l& ^<7) m<D 

3^m^ai§|8 4 0 liA S I C 8 4 5 K^LT, €H&B#^7^ ?<DUm.i&8 7 0 <D 
iliRPU^f.St^3v> K^^m^MLTU^C^^^tl.. -r 
<i*?\L-7s<DC I Cf«S^7^ ^ffi«*8 7 Ofl?)||«*SEItii: 

RPU + -^*- K9 4 6 £ffl<^T, ^--^rt^f 7< *|E«|i&8 7 0F*l<7>ii 
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*«5jEM*#aU^"^*ifc t*t3^> KSrDSP 9 4 8 ^<^> 
Df/c^«$g^IB1ic?tL^o DSP 9 4 8fi> RPU* s -€-^a#«llrt'H**5te« 

*cfc-f "Ytr-^©*»l»^9> *fB«Stfg8 7 01*1 

Srfl^tL, j^SOftat^A S I C 8 4 5 0ftiJ^J^)TT-C I C 
i$8 70^£n-KSft&o 

Tey.^T'^?^ («x.tfA/DSE!ftSl8 6 5 K J: o T# £ *U 
<DA S I C 8 4 5<9fifiJ^<7>TTSg^7 :, -:J' • l^>'** 8 2 5 £4h LT^ < cr>31^ 
■ -r*aI#<Z>«Jftkry hl*Jfcjfr|g3it*7*-*«>J: ? fc) til *fc t i>K 2 

JofaSLVJ VUX ■ V>? 1 7£0TRPU 1 6fc-3HB3*l*o i^RPUtf 
^#-tti-3--- 1 f<^--^^^oTRPU^D S P 9 4 8 K£ oXigteZflZo m 
^<D$i%il*iFim<VR PU DSP 9 4 8<DffiJj*&-tZ&<<0<2:9a<D&.ffiW-r 
M^^LTlfig?tL4, if&S*lfcW;*Mi-S§-tt (0!lx.lfDSP 9 4 8f*I-C4sS; 

HtriEO-f ^fc'-^co/^y •r' , J*JEE* s ffi:V»i t -frBTC^O* 9 

£) RPU 1 6^ibiV^-Y^^ • 1 7«rSt 

^tb'.-X10 KfcjgStu fit-Xt'-* 1 5 Ciota-f 1 1 /i*tK|§ii£ 

(I39<7>R PU^i LXn&lVJ ^V* • y >*®«9 4 4 t L 
T^^tL, ifciiEiBU 4 fcte^Atf^moJ: 1 ttvJVl'A • »J l 8 K. 

iotRPU^?tlTV^, @ 1 <D*7*->3 ><7>g!)«7^^l'* • U 

1 9 t LT^? tlX J:^) * ^v- a ><D 2 X&lWW << -V • 9 
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imm RPU DSP948 £-f£ffl Ltz£$i<7>2;%l<n8Lffi<V^T tifrfrtiim LT 

r pupw^pmmi&ffi*mm lt, (eu^tfRPu dsp94 
pu d s p 9 4 8 ftKmmztitzmuzm^timfcvm.m&^&W)?'^ 

t£^ffl-r&c: fc^t^o c:o<fc ^y^rACJ: o Tli^lt^^^r-r^.^- 
t*s4 o s h a o®ig£-£j3 a-xmm^) Mm<Dmn$mmw<vttm t lti 

tgT&o i^v'AfAlillc, i^^-rfi^-e^ >9 > RPU DSP948 

ffiJI&liA S I C 8 4 5<Dfflffl<DT-C-l j m-Aft-?ft1iil&) , (i^)^ 
fJi^T*^^, RPU D S P 9 4 8ftK£MZtlX^2>&ffi*mm LT) 

tc«toT«?tL^ 0 tfy^f x& £vm.&-r&<gWi%<D^p commit, mm 

€ho-7tt^)DS P 5 6 2 0 0«LMS7^ ^ *^t!g&-T^$fc S *IT^ & <}: 
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3 (LMS) SUf^'Jx-^g'A t^iiiUfflOR PU DS 

p 9 4 8^*3itTv>* J:?fciW<&«flB«>J: <^£ft<^ MS £0*111 

^e-7.3o^<^^^^-^ *i-cv>&^-? (-r&fc^-f •vk'-*<7)^-f ^ D ^ 

WitCiotRPU DSP94 8ftX-t!km?tl&o ftoTR PUi^i* 
<7M ^ M - ^<D7, t: - * tcfeii $ ft&^kS^O-r- * fi-f ^ t: - ^o^«r^- 

o 

±nr->^^A<7)j---9 j ^^rffl^iini^w^tt$& (-r^=b*»> x--wmmzm 
* t tz ii r p u «v< ? -f m&fr<&^ -r t *^-c#^-r * <t ? & . ^©f? 

#ia*3«t Tf#ft&.m<?) SIIiE!i s RPU 1 6 SfcliW -Ybf-* 1 

5 0 K <fc ^Xfrteii, RPU D S P 9 4 8 l*)Kfe«IS tt&o -fe «fc &iM5e 

M^-f^Sr/B^TR PU DSP 9 4 8f*J-e^fife?tL7t^T^-^f(C^ 
StJit^'tHo RPU DSP 9 4 Sft-Ctk&LZtitz^pm-^teWL 

S P 9 4 SfiK^-A/Wrfc R P U $ *L£-b >^ 9 5 0 li$t 

^wi^^w^^^iit^aj^ ( "^^saitr ) . ( 

4r^9 5 Ofrb<DAtl^&^^-C) iSMtM^CRPU DSP9 4 8 
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9 5 JfcliRPU DS P 9 4 LT$*$ft£*>»ftllMft 
v»J:$fc (Wx.tf'f t^^we-* 1 5 Hit) y^rAlUotM? 

IS^VK^y h^ftffli:&& 'Vn*-^-^)W . ^-y K-fey h" Jfi#4il&^mi: L 
T^fg-T&o • />> K-try hmm*MtfL-fZ>fctb, RPUl 6Clil 

>*talftl 9*lfLtv»|, 0 BiVJ^UX ■ >^f±-f^e-^ 10 tRPU 
1 6 t^M^av-r-Vl^^ • 1 7 t fifrg!$*L-C;J3i9. ^£Jltf|it 

v^tB^7l-^^^fflv^Tv^^i:$r#IBLTi5<o ( "OEM*- >V -7m<D&&r 

<7>~?-( ? vmmfemvkv^ &xu ! m$v>WinKMT2>A.Ns \/ 1 e 

EEC95. 1-1991 £#Sa3tL£v> 0 ) R PUi^SlttK— # 

LTa-f 7 hftOR P U ilftS ^ t ^1 So -TORPU 

(41 o^J:<75^-Vf-^2:ii#i-& 0 ) ftt:<9&0£<DJ: ? LT 

fflT- § & £ t rtMtfRgcK »4^S -C* 9 o 
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. f$ i: A> <k*:£T<7>ff yM^^% < ^ t "bt|l)o R P U <fc otgl S *l 

L£*K glj 7 W I' * • 'J >^ HLT^* LT^S 7^f ■*? V7s • * v h V - ? 

>f^e-* 1 OKioTt^if t LTf#?Jl, RPU 1 6lcjt#^tLSo R 
P U ^T^Js J: CTO«g'<9* fomfflvii i^olftwfiSff 

H^oT^i), DPS 9 4 8 £JS2L8H£9 5 0 t Lt^tl. CI 1 7& s "^§ & o 
jfe*v>W\ «j*B«MKflB*D S P 9 4 8 fcLT^ «tv> 0 1684*^3*^ 

> K • ->-^->X**B^? £ , R P UttlU?-* • 'J >^|6]g&9 4 4 £ 

% ^^rAlia-fCioTRPU D S P 9 4 8 fc?*3E«3 ftfcif tt'K&cf 

9 4 4 fc^LfcS^mSW^MfciD^T, l§m> a^^E^«J«S8 '(Wx/HT 
'C4fiiSft) (RPU D S P 9 4 8 fcEttStiTH*) ^S^t'-^ UliQ 

4 9 5 f Ji^KHfeSrT^ R P U DSP 



C53) #St¥l 1-511301 

W^WlW. L£#SU § ltt<?>g#^^--»f <?>#§fif$&£ RPU k ^ t & 

ffiS, *J:o r *llllSftl«©J:^4^<©»H<?>«aj»*^W-T-<bJ:v>. RP 
U D S P 9 4 8 lU otM? HJJIt^Si, 2fc<i935t&#$&W*> s R 
PU 1 6^f>^te-^ 1 OfcSHf 3*U *j|*a9tciiJt.— <f**^Mt tt$ 

9 HtfltoJ.— f or putigr^-b^u Sfcii-jttoinx^ma^^xA* 
fctffc-eMU ill'; i 9 ^^L^^AM©*^!^-^ 

v • T4 S J 9fir-T*sX9>>2 <Dft*> t 1 0 t R P U 

mtf>*®m$ti. %<Dm&, mmmw ytzfrLxgrnzn, rpu dsp 



(54) ftWiW- 11-511301 

9 4 8 kj: ^xtmzti&o %p*-)\< • * y -t - js j: o^- ->* v y {wsm 

tti L) -9--tf^f±> V9 ^ • f*- * k'gpm^WlBLJotfR P U t Jf Pg&O n 
yfa-^ iOffl-e^l&Stl&vL J: 19, glj7^ -V • V 1 0<7>[I18&£ 
3>LT*->*rAK J:o-rSSfc*mi»rffi-C*4o RPU DSP 9 4 81*^1* 
* 7* -f * ^ fcf&£"C & <2> -C, *3&§g * -ffiffl L T v> 4 si?- a 'J * h 

J6i:SfW»Sb (£Ofr»»fli&*loif& -^rjR" 7>#r) ^^tfit^T 
c:<^J:d*l6*»i**ffl3fcTJiRPU-cSS4L^ifc*«2b4o W^iMx.!* 
RPU D S P 9 4 8 l*)K*i&-r&CL t#-C£& 0 ) 

LT)Sl(OffS^tj.©it«:SiU?5: < &v>S§^#$>a 0 &4§^f± 

T^Jrv^ 2#<7M f-^^fflv^m^ti^ (tfflx. tff* t: - # - 7 

PU D S P 9 4 Sfl-C^^JSH^ilfc "M*" LT*><fcv> 0 £ O J: 7 £ pig 



(55) ft$k¥ 11-511301 

h 5* *Jfc -T & * g |? * li^ T -f fcf - 1 . 0 t R P U .1 6 t 

hK&ttm^AT^KZvT&htl&o RPU DSP 9 4 8 ^« 

-f^tz^Km^r^mk^yn RPU DSP948 lc^{Si<s tLTV>^> ~fuy *y A 

mZH&o mt)T* Y^KRPU D S P 9 4 8 ®# r X h • 7*n^ 

5A|if^ h<7>mffii&'Mv>m, RPU DSP 9 4 8 *-li*tt»:£*nit**' 

^Ot> ^h^TftKlKtLT, attWttRPU DSP9 4 8 
O j* * 'j j^M £ fflfl Si t £ttffi L T £ < 0 JH * x X h <?> 7° n> 9 a Jigij 
7 4 "Vl*-.* • >J>^9 4 4 t tz WWivmitL % ) y Z 9 5 O^iTRPU DSP 

9 4 8 Cn- K-fS £. bfrX*& £ 0 

mum 1 0 tisufcy-f i^xosg^^s^^v'^xA-c^ife-rsci t i>x% 

So ^^Slolg^ tfife^lf liai<?) 7 t gjg-> ^ r A titmLXte 
ffi, ^^^t^ * J: crafts gS*«|Rj±Lfc 7 ^V-^ • v^xA$riltti-Sit 

v» 0 (£0#»-CliJ: <*n£>*iT^& "^t^w-?-^ ffcffl" ) m^-ti 

1 0 oji-w-oc 1 cvj^uxmmjv^-x cfei o* , €io n ) r 

PU16t, (jfc-f LfcGi&cDffiiffl^K&^ftfrVi) 7-f ^V-X^BTES* 



(56) 11-511301 

Aturae-c&fcav ^^-c\t2m<^>^ ^^-^^.m-r *)-&&)Kmmzti 

itArt*** *M"V-fc?-;* 1 Oct) h (hi l#BS) "tM£ffl S <b O 

-^io' ^igsio6^u raciffitRFf^aiwftBn o 9 *m 

TRPU^f)iS£tt 1 0 4^fc<5*-*-*o ^crM-Yt:-* 1 0' iif lL^<t 
104"I>^D7 Kl^fcJMM-*. 0WtF«3<7>^J3 JrOWjx-^tf y Mi;£ 

>r-vkf-^ 1 o' tmmmw.i 0 4<7)^ir e ):o-ci^i^^^'ii$tL^> 0 fcw-re 

■en £ftl£ U -2f. SiM^S 1 0 4 ttff»lt©t^f- H*n SrfOJB L 
T, J: "5 h*1PBIIHt3-£*J: ? ^mm 

RPU 1 6 — tmfTL. 5^oJSH<7)^j3 J: <?)#«> (J&ffijfcfy h.fe J: V s y 
f -f • tT.y M 7 y -^^^tfii^«rM-r-5>36 s > h7^f>ASii o 4fiJES^L 

mmmw. 1 o 4 -v tr-^o i* 9 >^#^y®j»tfli^K«4:o 

Ti/^,^{iJ^Tcoi:i3>9-^^)^o #Sl^JK fftli^f, kfvf-tt 

H*J:tfh->fcia^*S#<&£S(rti*4?fc RPU DSP 9 4 8 KW 

mZftT\<*&B9zl,fzmM&W 1 0 4 ^B-r^^n^^Aco-Zn-b^^^ftJ^ 

mw.i 0 4«0S&i 1 o^STi^tsiH^v^-e^o -eoifeSMfer*^ 

WXm*?^ jE«-ft?^fc##li«iLlf R PU DSP 9 4 8 t(*li?tlT^ 



(57) ftgkW- 11-511301 

i o 9 zmt:M.®&frmn&n 1 o 4^t^i#?tL*o ^^a^&^iam 

mw 1 0 4 fiTO*t<^; if T r - * • 7<f - A/ KF*3-Cr-^*^€ U A S I C 1 
1 1 F«30-r-^^> 2:9a<o¥mz.£oTM*m&*t>&*m&l 1 3 £Hnji§fc-r & 
*!>Kfflv> t>*L&m*l@J«t^tt 1 1 2iz®jfe2}i2,m j %-^&-rz>o RPU1 6^ 
£>ffi£>&#.S5^fi 1 0 t^^py*- ?<r>¥#)&J&lt 2 0 0 + b/#-C 
^^^^Si^^M^^O^^-T-- ^itJ^Ji-^^ l 4 4*nif7 h/ 
*9 ( 6|(Dii«#^ t:2 0 0 0t> 7* ;!✓/#?>&]£-? 1 2 fcf ? J» /if- > 

IRHS 1 0 4^<7>2 0 0'*nif? >/^<7>-r f -^ • ^ h V - ^Mi^iJx. cf, Df-JIHt 
*§#J D > * • ^ y -b - v J: o T fftW S *t % Z<D * y -k - i? t fitffl x_ I^ffii?)^^ 

is^f i o 4oas i c 1 1 gmLtzmm-r&r- ? • * > u 



(58) 



ftWtW- 11-511301 



[HI] 




(59) 



ttmW- 11-511301 




11-511301 



[1213] 




C61) 



&$k¥ 11-511301 



[04] 



o: 

A 

K 

A 



K 
I 

V 




(62) 



ftgkW- 11-511301 



[12 5] 




(64) 



IW-l 1-511301 



7] 



FX£. 7: afloat 



>r~ 7 ° 




| UNO | 


I PQR | 


STU | 






| YZO 


I 123 1 




788 1 








r-77 






|HHT | 


r->i 


r-7 8 




r 7fr 




r-* i 


I'ewt 1 


l« 1 


|0N/C | 



<65) 



11-511301 



[a 8 3 



K 
I 

*- 
V 



H 



A 
K 











/** 




1 








J 


< 




00 


a 




(66) 



ft$k¥- 11-511301 




<68) 



11-511301 




(69) 



nmw-i 1-511301 



[BMftttfir] 

INTERNATIONAL SEARCH REPORT 



I n*v- national application No. 
PC17US96/08248 



A. CLASSIFICATION OF SUBJECT MATTER 

IPQ6) :H04R 25/00 

VSCL :38!/58, ©a*.2. 68.4.68.6 
According to InlenuUtoml Patent C l as s ific ati on (IPC) or to both natioaaJ clarification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched {classification system followed by classification symbols) 
U.S. : 381/68, 68.2. 68.4. 68.6 



Documentation searched other (haa minimum documentation to the extent that such documents are included in the fields searched 



Electronic data baje consulted during the international search (name of data baac and. where practicable, search terms ascd) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X,P 
Y.P 



US, A, 5,479,522 (LINDEMANN ET AL) 26 DECEMBER 
1995, FIGURE 1 A, COLUMN 15 LINE 10-36. 



1-5, 9-10, AND 
13-14 



6-8 AND 11-12 



US, A, 5,202,927 (TOPHOLM) 13 APRIL 1993, FIGURE 1. 



12 



""""[ Further documents arc listed in the continuation of Box C. | | See patent family annex. 



Special cucgoria of cited docvocau: 

r Ihc teaonriitateartMWtwhJc* f» nctc 

to be pan of 



dociimrat wfakii wrmj fcrow doubts po 

cied to esttblfeta tat pubficaxtoa dec of 
apeckl ronca (u ^ccdied) 

docmneat rcfctrni *> mi orsJ dackxuic 

decuBwm ptttolgfccd prtor to ds» incmti«a 
the priority dstt eUfantd 



due and mt* k> conflict 
prndpUOf thewy inferring 

coc* idered oovtl or cm/muA tm < 
db 



L of partt ew kr 
d to iov 
IwNhoae 
being obviouk v ■ 



ttM BtonwttoMirdUflda 
•ppticstkMtod c ited to «. 



Date of the actual completion of the international search 
24 JULY 1996 



Date of mailing of the iniemationaJ search report 

15 AUG 1996 



Name and mailing address of the ISA/US 
Commissioner of Patents sod Trademarks 
Box PCT 

Wufaingum. DC 20231 
Facsimile No. (703) 305-3230 



Authorized officer , 

REXFORD BARNIEy^^-^ 
Telephone No. (703) 306-2744 



Form PCTfiSA/21 0 {second shecUfJuly 1992)* 



(8l)^H EPCAT, BE, CH. DE. 

DK. ES, FI. FR. GB. GR. IE. IT, L 
U. MC. NL, FT, SE), OA (B F , BJ. CF. 
, CG, CI, CM, GA. GN. ML, MR, NE. 
SN, TD. TG), AP(KE, LS. MW, SD, S 
Z. UG),.UA(AM, AZ, BY. KG. KZ. MD 
, RU. TJ, TM). AL. AM. AU, BB. BG 
, BR. CA. CN, CZ. EE, FI. GE. HU. 
IS, JP, KP. K R, LK, LR, LT, LV. M 
K. MN. MW. MX. NO, NZ. PL, PT, RO 
, RU. SD. SE, SG, SI. SK, TJ, TM. 
TR, TT, OA, UG, US. UZ, VN 



11-511301 

t«fH3WE14^1 1^1 90 (2002. 1 1. 1 9) 

11-511301 
[&*0] Wl 1^9^280 (1 999. 9. 2 8) 

[«igS##] M?9 -5009 27 
[ffll^i*#SJfi7Ji£] 

H04R 25/00 
[FI] 

H04R 25/00 H 



TO * fl S (3) Ml IR2f! "T-f^p?^ t r.^^py,,^ ftffm< 

»#ffftfir a. m * m m 

9 5 0 0 9 2 7 * 



*#£<9W# W « A 



if* a a 

tt #f JKfi»TftWKJlWrt3Tfl3tti5 

«S (ft) 321 1-874 1 
ft * (3995) «f» *f » 

i (*«J5f;:£ 9»*©ffiaKHE*5nfc»**««tfcL^*r fl8j 



-M i- 



mmw- ii-5ii3oi 



BfffiJW 2 It USfB 2 «fte^*» 2 ®*J8«ft* a* 
ttB* 1 -7 4 VP AiStJfc It, 1 **Ce<Z>tt»Tfc 3» 3 « 

2. «7W^l/^a«fflO)KSt^t\T. 



14. *®SJ/*rix©*-\*e-.Xfc:i3lvC. 

15. yAtfDB^o-feytffciiJViT. aPH-f *£-J*<p*5B1 

a JW*<0fi^S fcae-r s * 2 as y > * . t i Tft 4 ^ * 

16. 7-f^v-^»e«oeac:*^-Cs e»*«isie^fctt»u aoassBasi. 
c i o xm i a® 'J > * e*> «E«sa«^ fc^ar * t «w> y 5 > x # > 

s BjftSB 1 7 * + u * as -j > * ox fiifi*a*ac«{s vx s r & 

fc K&fi a ma v ? > * * > r ra * ^ * . 

snafcH«^*»at-c\ M*s**ai?(zss« tit 5 

tra**. 



3. aEjaa^&jPKtu s?<ea»^®fii^cDv-^i:ig^t:ii«r*fc«wo» 
2asy>^*OAfcckft«atTr***o«w55 2JSC3nc©*ss. 

9i.>ytBW3T> K*»»r*fett<!!>*S*, Sfc:«trS*<M&BB*2 

8 . tttaaa*att«a* 1 7 < * v^a« u > Lraai^ sca«* *i 

* UJ«3 T > I* C i o T ^ D A d fi ^ t *»a i *- 6M*tD O-BJi 2 JH 

«fisra©«€c<oi: oat vxmAtfiMnmimumyy^i-h^M^ 
io. «K»i7-r-^u^a«y >^tf*tt<t* 5oh zoaK&Tf&fiJrsc 

rea^co^usa 2«7reg 1 o^n^icsao^a. 

12. ttE«i7-f+u^ii«'j ^9imM8am*m^Xr>~c*t>*>zt.. msax 

13. wsMaa^sicnet, pm^eom^tt^-f x^ffl^r^ctsftafc-rft 



18. BWeK»*«*«T-M«»a*fflt«4R t/iC t fiRSttiH#OKi» 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



LrFADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



y/LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





